Introduction {#sec1-1}
============

Nausea and vomiting were reported by three-fourths of pregnant women.\[[@ref1]\] There are considerable physical and psychological effects, along with changes in women\'s daily activities and their relationships, social or occupational functioning in women who experience nausea and vomiting in pregnancy. Studies have been highlighted the economic burden on women and society, due to lost productivity and pay for healthcare.\[[@ref2]\]

A review of evidence-based management of nausea and vomiting in pregnancy found that these discomforts have a profound effect on women\'s health and quality of life during pregnancy, as well as a financial impact on the health-care system, and hence early recognition and management are recommended. Concern about the harmful effects of medications on fetus, some pregnant women seeks alternative therapies, but not drugs, for treatment of nausea and vomiting.\[[@ref3]\]

The cause of nausea and vomiting during pregnancy is still unknown and wide varieties of treatment have been used empirically,\[[@ref4]\] therefore non-pharmaceutical treatments are increasingly used to treat nausea and vomiting in pregnancy.\[[@ref2][@ref4]\] In a study, 34% of women did not use drug treatment (vitamin B6), 26% used them less than the prescribed dose. This was due to lack of trust to drug safety during pregnancy, so their preference was non-pharmacological approaches.\[[@ref5]\]

Researches show that herbal medicines and alternative treatments are often included in common advice which offered by healthcare providers for nausea and vomiting in pregnancy.\[[@ref3]\] Positive effect of inhalation of mixed two perfumes of lavender and Peppermint oils on nausea and vomiting in early pregnancy,\[[@ref4]\] also effect of Peppermint aromatherapy\[[@ref6]\] and mint extract\[[@ref7]\], was achieved on nausea and vomiting in post C-section. However, Peppermint oil had no effect on the severity of nausea and vomiting in pregnancy.\[[@ref8][@ref9]\]

Various researches reported the association between anxiety with nausea and vomiting of pregnancy,\[[@ref10][@ref11]\] also the effect of inhalation of Peppermint aroma has been approved on the anxiety of the first stage of labor in nulliparous women.\[[@ref12]\] Although healing ingredients of essential oils are broadly used in medicine throughout the world,\[[@ref13]\] due to unawareness of their mechanisms of action and lack of randomized controlled trials in this field, administration of herbal medicines is limited during pregnancy. The present study has been carried out to evaluate the effect of mint aroma on nausea, vomiting and anxiety during pregnancy. It was based on hypothesis that mint aromatherapy improves nausea, vomiting and anxiety of pregnant women.

Methods {#sec1-2}
=======

Overview of design {#sec2-1}
------------------

This study was approved by the ethics committee of Tehran University of Medical University (TUMS) from Jan 5, to April 21, 2014. This quasi-experimental study was conducted on pregnant women who were admitted to prenatal care unit of Baharloo teaching center in Tehran, Iran\'s capital city. All samples had mild to moderate nausea and vomiting (based on Rhodes index) and state anxiety inventory scale (STAI) less than 60. Samples had 15-34 years old with single and wanted pregnancy between 6-16 weeks gestational age. They were not included in this study if they had cold and olfactory disorders, physical, mental and emotional recognized diseases, stressful events during the past 3 months, history of allergy to herbal drugs, using anti-emetic or emetic drugs (herbal or chemical drugs) in the past 24 hours, using sedative drugs or other therapeutic measures such as vegetable oils (according to their reporting). Women were excluded if they had no willingness to continue participating in the study, crises and stressful events during the study, lack of regular use of aromatherapy (non-use of aroma during 2 consecutive or non-consecutive days). To prevent contact mothers with each other\'s, every other day, the samples were allocated to one of the intervention or control group. According to a throwing coin, all of the samples in the first day were placed in the placebo group and next day the mint aroma group. Until the last day, samples were assigned in the groups that in initial lottery were identified.

First, the purpose of the study was briefly explained to mothers who had the inclusion criteria, and then consent form was given to them, which was finally approved by the TUMS ethic committee. Intervention was performed on seven consecutive days. On the first day at prenatal care unit, demographic questionnaire, Rhodes nausea and vomiting questionnaire and STAI (Spielberger) was completed by mothers before intervention.

In addition to receiving the routine training on diminishing gestational nausea, such as more meals and less food per meal, refraining from eating before reaching satiety, avoiding fatty and spicy foods, eating crackers or dry bread before getting up from sleep and keeping hydration,\[[@ref14]\] researcher explained how to perform the aromatherapy individually to mothers in the two groups. Kashan Barij Essence Company was responsible for preparing aroma. For this purpose, the essence of flowering shoots of Peppermint (Mentha piperita) was extracted and 10 percent concentration of sesame oil odorless was diluted basis. Mint and sesame oil in the bottle with the same shape and color that was marked with codes A and B was poured, thus researcher and statistician were unaware of the dividing the groups. Samples in mint and placebo groups, they orderly used mint and sesame oil twice a day (before rest in the afternoon and night sleep) for seven days.

Intervention {#sec2-2}
------------

The pregnant women in the study groups were asked to use the solution twice a day, before rest in the afternoon and night sleep for seven days. The samples were assigned to four drops of pure mint or sesame oil dropped on the cotton, and kept in distance of 20 cm of their nose, and then breathe 20 minutes through the nose. To the mint and placebo samples were given glassy container with the same shape and color that was making with codes A and B.

Ensuring that, any abnormal sign (i.e. running nose, skin rash, itching, headache, burning eyes and abdominal pain) appeared throughout the treatment period, the treatment should be stopped and record the signs. Rhodes nausea and vomiting questionnaire was completed every night before sleeping, during the procedure by the study groups. STAI scale (Spielberger) was completed by mothers after the intervention (seventh day).

Data collected were analyzed by SPSS software version 16. Kolmogorov--Smirnov test (KS Sample) was used to assess the normality of quantitative variables. The results of this test showed that variables were normally distributed. Paired and independent sample *t*-tests were used to find differences within and between the two intervention and control groups. Fisher test and Chi-square test was used to compare qualitative variables.

Study instrument {#sec2-3}
----------------

Data collection included a demographic data sheet based on inclusion criteria, Rhodes nausea and vomiting index and Spielberger anxiety inventory State-Trait Anxiety Inventory (STAI).\[[@ref15]\]

The Rhodes index was expanded to eight items. Eight 5-point self-report items measured the patient\'s perception of duration of nausea, frequency of nausea, distress from nausea, frequency of vomiting, amount of vomiting, distress from vomiting, frequency of retching, and distress from retching. This form arranges the eight items which describes the level of symptoms. The Likert- type scale for each item was scored from zero (indicating minimal or no symptom) to four (representing the worst symptom). The item scores were summed for a total score with a range of 0 to 32.\[[@ref16]\] In Iranian research, its validity was confirmed by content validity, and its reliability was calculated and confirmed by Cronbach\'s alpha (α = 0.8).\[[@ref17]\]

State anxiety inventory was designed by Spielberger in 1970 and was revised in 1983. This test has two scales of state anxiety and trait anxiety. Each of these scales has 20 items with a Likert scale of 1 to 4. In the current study, the section of state anxiety was used which consists of 20 self-descriptive statements for the state anxiety scale. The state anxiety scale evaluates the woman\'s state of anxiety at the moment measured on a four-point Likert-type scale: no = 1, a little = 2, a lot = 3, totally = 4. Total scoring for state anxiety varies from 20 to 80 and is categorized as: mild anxiety: 20-39, moderate: 40-59, and severe: 60-80.\[[@ref18]\] The construct validity of the state-anxiety scale was examined by testing military recruits after a stressful training program.\[[@ref15]\] The reliability of the STAI in the Persian language was supported by a Cronbach\'s alpha coefficient of 0.9.\[[@ref19]\]

Sample size calculation {#sec2-4}
-----------------------

In order to detect a significant difference among two groups, at least a sample of 33 subjects per group was estimated. A study with such a sample size would have a power of 80% and at confidence level 95%.

Results {#sec1-3}
=======

From a total of 71 mothers who participated in the study, excluded cases were due to irregular use of fragrance (two mothers in each group) and one participate for using of other drugs (in control group). From 66 mothers that completed the study, findings showed no significant differences between the two groups with regard to their demographic characteristics \[[Table 1](#T1){ref-type="table"}\].

###### 

Mothers' demographic characteristics in two groups

  Variable                  Mint oil (*n*=33)   Control (*n*=33)   *P*            
  ------------------------- ------------------- ------------------ -------------- -------
  Mothers' age (year)       Mean (SD)           26.97 (4.57)       28.4 (3.91)    0.229
  Education (%)             \<High school       5 (15.2)           7 (21.2)       0.717
  High school               21 (63.6)           21 (63.6)                         
  University                7 (21.2)            5 (15.2)                          
  Job Status (%)            Housekeeper         31 (93.9)          30 (90.9)      1.00
  Employed                  2 (6.1)             3 (9.1)                           
  Economic status (%)       good                7 (21.3)           6 (18.2)       0.734
  medium                    18 (54.5)           21 (63.6)                         
  poor                      8 (24.2)            6 (18.2)                          
  No. of pregnancy (%)      Primigravida        18 (54.5)          15 (45.5)      0.784
  Gravida 2                 8 (24.2)            9 (27.2)                          
  Gravida 3                 6 (18.3)            6 (18.3)                          
  Gravida 4                 1 (3)               3 (3)                             
  History of abortion (%)   One abortion        4 (12.2)           6 (18.2)       0.786
  Two abortion              1 (3)               1 (3)                             
  Gestational age (weeks)   Mean (SD)           10.31 (2.50)       10.64 (2.34)   0.574

After 7 consequences days intervention, the mean scores of Rhodes index and severity of nausea and vomiting in mothers of the intervention group were significantly lower than control group \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\]. In before and after comparison, the mean score of Rhodes score was significantly decreased in intervention and control groups \[[Table 2](#T2){ref-type="table"}\].

###### 

Comparison of the mean total scores of nauseas and vomiting in two groups

  Groups - factors      Mint oil (*n*=33)   Control (*n*=33)   *P*
  --------------------- ------------------- ------------------ ---------
  Before intervention   12.48±2.88          11.87±3.64         0.457
  After intervention    6.12±2.87           9.58±4.31          \<0.001
  *P*\*                 *P*\<0.001          *P*\<0.001         

\*Statistical significance within groups

###### 

Comparison of severity of nausea and vomiting after intervention in two groups

  Groups                   Mint oil (*n*=33)   Control (*n*=33)   *P*
  ------------------------ ------------------- ------------------ -------
  No nausea and vomiting   1 (3)               0 (0)              0.016
  Mild                     24 (72.8)           14 (42.5)          
  Moderate                 8 (24.2)            18 (54.5)          
  Severe                   0 (0)               1 (3)              

The mean scores and severity of MSA in mothers of the intervention group were not significantly lower than control group \[Tables [4](#T4){ref-type="table"} and [5](#T5){ref-type="table"}\]. In before and after comparison, the mean score of MSA in two groups was significantly decreased \[[Table 4](#T4){ref-type="table"}\].

###### 

Comparison of the mean score of anxiety in two groups

  Groups - factors      Mint oil (*n*=33)   Control (*n*=33)   *P*
  --------------------- ------------------- ------------------ -------
  Before intervention   44.42±6.02          43.36±6.26         1.00
  After intervention    37.39±6.99          40.27±7.02         0.709
  *P*\*                 *P*\<0.001          *P*\<0.001         

\*Statistical significance within groups

###### 

Comparison of severity of anxiety after intervention in two groups

  Groups factors   Mint oil (*n*=33)   Control (*n*=33)   *P*
  ---------------- ------------------- ------------------ -------
  Mild             18 (54.5)           12 (36.4)          0.138
  Moderate         15 (45.5)           21 (63.6)          
  Severe           0 (0)               0 (0)              

Discussion {#sec1-4}
==========

The purpose of this study was to examine the effect of mint aroma on nausea, vomiting and anxiety in pregnant women. The results revealed that after seven consecutive days of aromatherapy the mean score of nausea and vomiting in the aromatherapy group was significantly less than control group, although in both groups, the mean score of nausea and vomiting was significantly decreased at the last day of intervention, which can be due to the placebo effect that is seen in such studies. In one study (2013), 101 pregnant women performed inhalation aromatherapy for 3 days with a combination of essential oils of lavender and Peppermint. The Rhodes index score in the intervention group was significantly decreased compared to pre-intervention on the third day of aromatherapy.\[[@ref4]\] Also, the period and method of aromatherapy in this study was different from ours and oil burner was used for this purpose. Different results have been achieved by studies which conducted on the effect of mint on nausea or vomiting in the first trimester of pregnancy,\[[@ref8][@ref9]\] during labor,\[[@ref20]\] also after surgery.\[[@ref6][@ref21]\]

In one study, Peppermint inhaled aromatherapy have no effect in reducing nausea and vomiting in pregnancy that might be probably due to the small sample size used in their study,\[[@ref8]\] also in one another mint has been ineffective on severity of nausea and vomiting during pregnancy.\[[@ref9]\] Researchers stated that insufficient sample size and short period for aromatherapy is the reason for no achieving the perfect result.

In Burns\[[@ref20]\] study that involved over 8000 mothers in labor, some mothers found Peppermint oil helpful in alleviating nausea or vomiting. In addition, the study by Lane *et al.*\[[@ref6]\] suggested that inhaled Peppermint aromatherapy was effective in reducing nausea and vomiting after cesarean delivery. Results of the study by Ferruggiari *et al.*\[[@ref21]\] showed no effect of inhaled Peppermint aromatherapy on nausea and vomiting after surgery in women. It is known that essential oils can be absorbed by the body through topical application, oral ingestion, also inhalation as the fastest, safest and simplest method.\[[@ref22]\] Aromatherapy may be perceived as natural and therefore lower risk than medications.\[[@ref23]\]

The effects of aromatherapy with Peppermint oil and placebo on anxiety were the same in this study. This similarity can be due to psychological impacts of intervention on pregnant women. Although in both intervention and control groups, mean score of anxiety was significantly decreased.

Research on clinical effectiveness of aromatherapy in reducing anxiety has been focused on the intervention for anxiety in pregnant women during delivery and, the results of these studies have headed to the contradictory results. In some studies, aromatherapy was effective in reducing anxiety level during labor (Burns *et al.* 2007).\[[@ref24]\] However, the generalizability of these findings is limited due to the lack of control group in these studies.

In other studies, aromatherapy including Peppermint essence,\[[@ref12]\] reduce anxiety level during labor, also lavender, sour orange, and bergamot\[[@ref25]\] had not significant effect in decrease anxiety during pregnancy.

Overall, there is relatively limited research evidence on the effects of aromatherapy in the early stage of pregnancy. More research is necessary to confirm these findings. In the present intervention, it was not possible to run blind experiment based on the experts' opinion.\[[@ref24]\] To minimize the noted short coming, the essential glasses were assigned separate codes. Further study in this area is recommended, considering the poverty of research on effects of mint in reducing nausea, vomiting, and anxiety as well as its other biochemical effects on anxiety.
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